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Eight Year Persistence of Individual Differences in the Bacterial Flora of 
the Forehead 
CHARLES A. EVANS, M .D., PH.D., AND MARK S. STROM, M.s. 
Department of Microbiology and Immunology, University of Washington, Seattle, Washington, U.S.A. 
Eight subjects having a rich (2:100,000 per cm2 ) popu-
lation of Propionibacterium acnes on the forehead and 7 
with a sparse population (:;5;15,000 per cm2) in earlier 
tests were reexamined after a median interval of 8 yr. 
All of those with an initial rich population had 2:100,000 
per cm2 on retest. Of the 7 with an initial sparse popu-
lation, 4 again had fewer than 15,000, one had more than 
100,000 per cm2 and 2 were intermediate. 
Three subjects harbored Peptococcus saccharolyticus 
in the initial test (26,000 to 75,000 per cm2) and all 3 
carried this organism on the later test (5,000 to 49,000 
per cm2). Of the 12 without P. saccharolyticus initially, 
11 were again negative and 'one had a small number (200 
per cm2). 
We conclude that the presence or absence of P. sac-
charolyticus and the relative population density of P. 
acnes were individual characteristics that persisted in 
most subjects for at least 8 yr. 
To understand the ecology of the skin it is useful to know 
how the flora of a given site changes in numbers and kinds of 
organisms with time and to what extent these variations are 
limited by stable individual differences. We have studied this 
question on selected body sites including the forehead which 
has a relatively rich population of bacteria, is constantly ex-
posed to external contamination, yet maintains a relatively 
stable state without the fluctuations in moisture characteristic 
of sites such as the axilla . . 
In previous publications we described persistent individual 
.differences in population density of Propionibacterium acnes 
[1] and Peptococcus saccharolyticus [2] over periods up to 17 
mo. In this paper we extend the studies to 8 yr. 
MATERIALS AND METHODS 
Subjects were chosen for this study on the basis of 2 criteria: (1) 
having either a relatively rich (~100,000' ) or a relatively sparse 
(:;5;15,000) population of P . acnes on the forehead in an em'lier test, and 
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• All numbers of bacteria refer to colony forming units per cm2 of 
skin. 
(2) availability after as long as possible from the initial test. The median 
number of years between the initial and final tests was 8.0 for subjects 
with a relatively rich population of P. acnes and 8.25 for those with a 
relatively sparse population. Most had been tested many times in the 
intervening years. Thirteen were of European descent, 1 of Mexican 
origin, and 1 was Japanese-American. All were students, faculty or 
employees of the University of Washington. 
As far as possible the experimental conditions were the same as 
those in our previously published survey [1]. Subjects used Ivory soap 
and Johnson's Baby Shampoo 7 days prior to the test. Specimens were 
collected by the wet swab method using a pressure of about 20 gm to 
stroke an area 4.5 cm in diameter in a standard pattern in the center of 
the forehead using a .commercial cotton swab ("Swubes," Falcon) 
moistened in 2 mI of 0.075 M phosphate buffer with 0.1% Triton X-100, 
pH 7.9 (full strength diluent) [3]. The swab was then vigorously agitated 
in the original tube for 60 sec to disperse bacteria. Serial 10-fold 
dilutions in half strength diluent were cultured in quadruplicate, 2 for 
aerobic and 2 for anaerobic incubation (Gas Pak, BBL) on OU1' standard 
medium, 3% trypticase soy (BBL) , 2% agar, 1% yeast extract, 0.1% 
Tween 80, pH 7.0 (TSY-TW) in lOO-mm Petri dishes with 2 compa:rt-
ments (Falcon). Incubation was at 36°C for 4 to 7 days. Colonies were 
counted; 2 of each colony type were Gram stained and tested for 
catalase, and representative isolates were further tested to establish 
their identity [1,2]. 
Specimens were also plated on TSY -TW containing 100 p.g/ ml FeSO, · 
7H20 and incubated in 3% O2 (with 8% Hz. 8% CO2 mld 81% Nz) as an 
additional test for P. saccharolyticus [4]. The numbers of P. sacchar· 
olyticus shown in the Table are those found on anaerobic culture on 
TSY -TW and are therefore comparable to data in our previous reports. 
RESULTS 
On all subjects in this series, P. acnes was 2:99% of the 
propionibacteria, the rest being P. granulosum. In describing 
our findings with P. acnes it is convenient to use om laboratory 
designations of population densities as oligopl"Opic-having a 
relatively sparse population of P. acnes, including about 25% of 
all persons in a smvey of 48 subjects [1]; and polypropic-
having a relatively rich population of P. acnes, including about 
one-third of all subjects. By the methods used in this study, 
populations of :;5;15,000 would be oligopropic and those 2:100,000 
would be polypropic. 
As shown in the table all subjects who were polypropic in the 
first test remained in that category. Of the 7 who were oligo-
pro pic, 4 were again oligopropic, 2 were intermediate, and 1 was 
now polypropic. 
P. saccharolyticus was again found on the 3 subjects who 
carried it in the earlier tests. It was not found on subjects who 
lacked it in the earlier test except subject 14 who had 200, a 
figure based on finding 8 colonies on the cultme of the 10- 1 
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Population densities ofP. acnes and P. saccharolyticus on the 
forehead 
Number per em' 
Sub-
ject Sex Age 
Inter-
val 
(yr) 
P. acnes 
Prior Recent 
test test 
Polypropic subjects (2:100,000 P. acnes) 
1 M 47 7.75 310,000 
2 M 39 7.75 330,000 
3 M 68 8.3 340,000 
4 M 42 8.25 1,100,000 
5 M 45 8.25 210,000 
6 M 54 4.5 510,000 
7 M 38 8.3 180,000 
8 M 28 4.75 200,000 
GM 1-8 332,000 
Oligopropic subjects (5 15,000 P. awes) 
9 M 38 8 3,900 
10 F 38 8 950 
11 M 44 8 12,000 
12 M 71 8.25 8,000 
13 F 71 8.25 7,300 
14 F 59 8.3 11,000 
15 M 76 8.3 2,300 
GM 9- 15 4,680 
GM 9-14 5,530 
140,000 
720,000 
370,000 
450,000 
310,000 
140,000 
850,000 
130,000 
307,000 
28,000 
12,000 
38,000 
5,500 
12,000 
1,200 
350,000 
16,600 
10,000 
P. saccharoiyticlts 
Prior Recent 
test test 
o 
o 
o 
o 
o 
26,000 
o 
52,000 
75,000 
0 
0 
0 
nt 
0 
0 
o 
o 
o 
o 
o 
6,400 
o 
5,000 
49,000 
0 
0 
0 
0 
200 
0 
GM = Geometric mean. nt = no test. Age listed is at time of recent test. 
dilution. Subject 9 had the highest population density of this 
organism in both tests. On FeSO. supplemented media, colony 
counts of P. saccharolyticus were 40% higher than on TSY -TW 
in one case (subject 9), and 40% lower in another (subject 6). 
The few P. saccharolyticus found OJ} subject 14 with TSY -TW 
were not detected on the supplemented medium and none were 
found with this medium on any of the other subjects who were 
negative for this organism in the earlier tests. 
DISCUSSION 
The persistent individual differences in the forehead flora 
found in our earlier studies over a shorter time, are fully 
confirmed in the present 8-yr study. In this and other studies 
we have found that certain persons consistently carry P. sac-
charolyticus as a substantial part of their forehead flora 
whereas on most persons this organism is seldom if ever found 
on that site. Likewise, those who have a relatively dense or a 
relatively sparse population of P. acnes continue to harbor 
similar numbers of these organisms. Whether the single excep-
tion to this last statement, subject 15, is a bona fide shift in skin 
flora or the result of some trivial unrecognized factor, we cannot 
judge. In all of our tests of forehead flora outside of this study 
we have seen no other instance of a subject whose flora shifted 
between the oligopropic and the polypropic state. On repeated 
tests intermediate populations of P. acnes occurred on subjects 
of either group and with some subjects this ~as a common 
finding . However, those found in either the oligopropic or 
polypropic group on anyone test were never found in the other 
group on subsequent tests. 
It seems probable that on the skin of different persons there 
are physiologic and perhaps structural differences that create 
environmental conditions that impose different limits on the 
population density of propionibacteria. However, we have found 
no personal characteristics that distinguish oligo pro pic from 
polypropic subjects. There is no obvious difference in body 
weight, age (all subjects were adults), national or ethnic origins 
[5], occupation, frequency of bathing, or appearance of skin. 
The well-established association of P. acnes with sebum in 
pilosebaceous units [6] provides a satisfactory explanation for 
the regional variations in density of P. acnes populations [7,8] 
and their increase at puberty [9] but does not appear to account 
for individual differences in forehead populations. In a study of 
49 female subjects Cove and his associates [10] found no cor-
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relation between rate of sebum excretion and the population of 
propionibacteria on the face. This possible relationship deserves 
further study. 
Similarly those who consistently harbor P. saccharolyticus 
are not different in any recognizable way from the 80% of 
subjects who do not harbor the organism. 
To understand better the ecology of the skin, we need more 
data on the stability of quantitative individual differences in 
populations of various organisms on different body sites. Anal-
yses of this sort should be based on an initial survey of a 
sufficient number of subjects to establish a distribution curve 
of population densities. In our work a survey of 48 subjects 
provided the necessary information. Subjects in the upper third 
proved to be persistently different from those in the lowest 25%. 
With various organisms and anatomic sites, the significantly 
different population groups may constitute quite different seg-
ments of the total distribution. The upper 50% of a population 
may, for example, be consistently different in population density 
from the lowest 10%. The fact that in a series of tests interme-
diate population densities occur and give overlapping values 
should not be allowed to obscure the fundamental differences 
between groups. 
The number of P. saccharolyticus found on subject 14 was 
so small that a similar number could easily have been missed in 
the earlier tests. However in other studies, we have found this 
organism present intermittently in small numbers on some 
subjects whose principal flora consisted of P. acnes. 
Colony counts of pure cultures of P. saccharolyticus on TSY-
TW supplemented with FeSO. incubated with 3% oxygen have 
shown, on the average, a 4-fold increase over the numbers on 
the unsupplemented medium with anaerobic incubation [4]. 
However, in testing primary cultures from skin we have not 
seen this difference. The results in this series lend support to 
the previous fmdings of no P. saccharolyticus on most subjects 
and indicate that the organism was not missed-due to insensi-
tivity of our assay procedure. 
From these data we conclude that the relative population 
density of P. acnes on the forehead is an individual character-
istic that is stable over periods of at least eight years. The 
presence or absence of P. saccharolyticllS is a similarly persist-
ent characteristic in most subjects. 
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